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“PSM-STLO recent works on filtration-separation”
* method we use

e things we do

e originality of our approach

In 2016-2019
e analytical centrifugal consolidation

VILUM

e analytical centrifugal ultrafiltration "UGA
e cross-flow filtration t
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Analytical centrifugation L U M

Twelve samples
of about 1 ml

Measured light transmission profiles

Photo- Diluted samples = particles settling/floating rate,
sensor concentrated samples = sediment/cream height
vs centrifugation time and acceleration
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Method of centrifugal consolidation [=rute

Science & technologie
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Université de Technologie
Compiégne

Compressibility and filterability from kinetics of centrifugal consolidation
(for concentrated suspensions)

op, dp, d 1
MODEL = - ' '
ot (1/¢p) dw (upsa(ps)

7+ ApaiD Basic filtration-consolidation equation

500 rpm (pre-consolidation)

EXPERIMENT 2000 Special protocol of centrifugal speed ramping

4000 rpm

Ll L L I L L L L I L L L L I
0 20000 40000 60000

t(s)

IS
)

Our method

i ) -
Filtration -

10mm

2mm
cells

w
L

Our method
RESULT

Ly
—~
=
Q
.
o)
-
Average specific
cake resistance (10'? m/kg)
N

Average particle
volume fraction (=)

=

10 10° 10 10°
Applied pressure (Pa) Applied pressure (Pa)

Loginov et al., Separation and Purification
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Methods of centrifugal ultrafiltration it

& technologie
@
i
i
1

du lait & de I'ceuf

WLUM =utc__

mll Sample
M b Cells of about 1 ml
emorane Exchangeable membrane
Sensors
Filtrate RESULT (on example of BSA)
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Modeling of cross-flow filtration
Steady-state 4

. filtrate flux ?
Milk =—> (  Filter cell

\1, Filtrate = f(pressure, cross flow) S
R W Pressure
y o ©O O
L» ® /O/O? 00
e 0 20-9000
/> Viscosity (x, y)
Pressure (x) . .
Shear (y) —> Concentration (x, y) —> Filtrate flux (x)

Permeability (x, y)
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Our model of cross-flow filtration (laminar)

UGA

Univ. Grenoble Alpes

Concentration = f{pressure) Polarization layer (liquid)
— Permeability = f(concentration, shear) mz Gel, deposit (solid)
Viscosity = f(concentration, shear) - Membrane

—

Eqg. 1 here
— Eq. 2 here
Eqg. 3 here
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Irreversible membrane fouling

Polarization layer (liquid)
mg Gel, deposit (solid)
- Membrane
Fouling | aeivas <«

extent T

Applied pressure

Fouling is not removed in the test, vs  Gels can swell and then redisperse,
irreversible fouling, this is not an immediate process,
critical fouling conditions it depends on gel thickness
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Swelling of colloidal filter cakes/deposits @ STLO

Science & technologie
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Model of filter cake swelling and removal after membrane filtration

e \Water can be absorbed across the membrane

« Membrane resistance is important 03F t=0s
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Thank you for
your attention
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